INTRODUCTION CASE REPORT
Inhalation sedation with nitrous oxide and oxygen is commonly used as an alternative to general anaesthesia. The Poswillo Report 1 has recommended its use in dentistry and it has been shown to result in less morbidity with shorter procedure time. 2 An important con traindication to its use, however, is the presence of intraocular gas. Intraocular gases are frequently used in the surgi cal management of retinal diseases like retinal detachment. These gases may persist in the eye for up to three months following surgery. During this period, nitrous oxide inhalation whether used during a general anaesthesia or as inhalation sedation for dental proce dures will cause rapid expansion of the intraocular gas bubble resulting in sight-threatening elevation of the intraocular pressure. A 71-year-old man presented to his local ophthalmology unit with a two-month history of poor vision in the left eye. He was found to have a vitreous haemor rhage and subsequently developed a retinal detachment. He was referred to a vitreoretinal unit and underwent a vitrectomy procedure with retinal cryo therapy and a mixture of 86% purifi ed air and 14% perfluoropropane gas was injected into the vitreous cavity. On the first post-operative day, he could see hand movements with his left eye, the retina was attached and about 80% of his vitreous cavity volume was fi lled with the gas mixture. His intraocular pressure in the left eye was raised. Topi cal and systemic ocular antihyperten sives were prescribed which reduced his intraocular pressure. He was discharged from inpatient care with the ocular anti hypertensives. He was told that he had gas in his left eye and was advised to avoid air travel until the intraocular gas was completely absorbed.
He presented to his local casualty department the following evening with acute urinary retention. He was catheter ised and admitted to a urological ward. Following an unsuccessful trial without a catheter, a transurethral resection of his prostate gland was arranged. Before operation he was reviewed at the local ophthalmology unit and was found to 1 An eye with about 50% gas fill in the vitreous cavity examined using a pen-torch be able to see hand movements with the retina attached. The vitreous cavity had a 60% gas fill, and his intraocular pres sure was raised at 40 mmHg. Another topical ocular antihypertensive drug was added. His recent eye surgery, but not the presence of intraocular gas, was noted in the anaesthetic assess ment chart. He underwent surgery under general anaesthesia. Intravenous agents were used for induction and the anaesthesia was maintained with vola tile agents (sevoflurane) with 50-60 % nitrous oxide in oxygen as an adjuvant. The procedure lasted two hours. The next day he reported that he had intense pain in his left eye while recovering from the anaesthetic and had complete loss of vision in his left eye. An urgent ophthalmological opinion was sought. He had no light perception in his left eye, the pupil was mid-dilated and PRACTICE non-reactive and the intraocular presthe iris-lens diaphragm anteriorly, closnot be used. To avoid iatrogenic irre sure was 31 mmHg.
ing the outflow channels for intraocuversible blindness, all medical or dental
The patient was reviewed at the vit reo-retinal unit a week after his pros tate surgery. The vitreous cavity had a 50% gas fill, and the retinal vasculature was attenuated. Three months after the retinal surgery the vision remained at 'no light perception' and the optic nerve was pale.
DISCUSSION
Intraocular gases are commonly used in retinal surgery, like retinal detachment surgery as an intraocular tamponade to hold the retina in position while the adhesive chorioretinal scar develops. Various long acting inert gases, such as sulphur hexafl uoride or perfl uoropro pane, can be used as intraocular tam ponading agents.
11
The intraocular gas in retinal surgery is injected into the vitreous cavity. The kinetics of intraocular gases are similar to those of gases in any enclosed body cavity. When a bubble of gas is injected into the vitreous cavity nitrogen in the bloodstream will enter the gas bub ble, causing it to expand. The solubil ity of nitrous oxide is 34 times that of nitrogen. 3 If nitrous oxide is present in the blood stream it will rapidly enter the bubble, causing expansion and a dramatic increase in intraocular pres sure. 4, 5 Nitrous oxide also rapidly leaves the bloodstream and gas bubble once inhalation is terminated, restoring the intraocular pressure. 5 In the patient described above, the nitrous oxide used for anaesthesia dur ing the prostrate surgery passed from the bloodstream into the intraocular gas bubble causing a rapid expansion of the bubble. The expanding bubble displaced lar aqueous fluid. The expansion of the intraocular gas bubble and the closure of the outflow channels led to a sudden massive increase in intraocular pressure beyond the perfusion pressure of the central retinal artery (60-70 mmHg). At this point blood flow to the optic nerve head and other intraocular structures, like the iris, ceased. The surgery lasted two hours after which the nitrous oxide inhalation was stopped. As the nitrous oxide re-entered the bloodstream from the gas bubble, the gas bubble contracted and the iris-lens diaphragm returned to its normal position. The intraocu lar pressure decreased and reperfusion of the central retinal artery occurred. Over the two hour duration of the sur gery, irreparable ischaemic retinal damage ocurred. 12 A non-mobile mid dilated pupil is often a sign of ischaemic iris damage.
Other reports exist of nitrous oxide anaesthesia being used in patients with intraocular gas. [6] [7] [8] [9] [10] In one case the optic nerve was noted to be pale intraop eratively. 6 The longest reported period between a retinal operation with intraoc ular gas injection and subsequent visual loss from nitrous oxide anaesthesia is six weeks. 9 Transient central retinal artery occlusion and iris-lens diaphragm dis placement have been reported after experimental rapid expansion of an intraocular gas bubble. 13 In England about 8,000 retinal surgi cal procedures are performed per year. 14 After such surgery intraocular gas, if used, can persist for up to three months (Fig. 1) . During this period while the intraocular gas is present, if a patient requires anaesthesia, nitrous oxide must personnel administering nitrous oxide inhalation should be aware of the com plications of nitrous oxide inhalation in the presence of intraocular gas or gases in other body cavities.
